INTRODUCTION
The productive and reproductive efficiency of beef cattle operations is directly related to the genotype and its capacity for adaptation to the environmental factors that characterize the production system (TEIXEIRA et al., 2006) . However, this efficiency is not static, as it changes as a function of both production environment and farmers' economic requirements. In addition, they can determine new Koetz Júnior et al. production parameters of genotypes that are already used in the production systems. Thus, these genetic parameters must meet new production targets, although the parameters are established.
The speed of these genetic changes is determined by selection accuracy and intensity, genetic variation, and generation interval, being directly proportional to the first three and inversely proportional to the fourth one (BOURDON, 2000) . According to PITA & ALBUQUERQUE (2001) , efficiency of genetic changes should be estimated by the responses to selection or genetic tendency of characteristics of economic interest. Selection efficiency can be assessed by direct response of the characteristics included in the selection index and responses correlated with economically important characteristics, such as birth weight (BW) and mature weights (MW) of cows, which are not included in the selection index. Monitoring these characteristics through genetic tendency and redirecting the selection criteria, if necessary, is of great importance for livestock profitability, as increase in birth weight is directly related to the increase indystocic delivery incidence (BELLOWS et al., 1971) and increase in cows' mature weight results in increased maintenance costs (DICKERSON, 1978) . Thus, evaluating the impact of selection programs, growth characteristics, and weight gain on the herd frame size is essential.
Therefore, the aim of this study was to estimate and analyze the values for genetic trend of birth, yearling, and mature weights of cows, weight gains from birth to weaning and after weaning, and the conformation, finishing precocity, and musculature visual scores at weaning and yearling in a program for genetic improvement of Nellore cattle.
MATERIALS AND METHODS
The data used in this study were extracted from a genetic breeding program (Conexão Delta G) for Nellore cattle. The data for live weight (LW) in adult age were collected from 40,340 cows born in the period 1990-2007, in commercial herds distributed in the states of Bahia, Goiás, Mato Grosso, Mato Grosso do Sul, Minas Gerais, Paraná, São Paulo, and Tocantins. The pedigree file contained data from 397,900 animals, and 1,361 sires with 99 progenies/sire were used for trait weight gains from birth to weaning (WG), 1,178 sires (77 progenies/sire) for weight gain in the weaning-yearling (YG) period, and 624 sires (17 progenies/sire)for the end weight (MW).
On farms where these data were generated, the animals were selected based on an index formed by conformation, finishing precocity, and musculature characteristics at weaning and yearling, scrotal circumference at yearling, and days to gain 160kg from birth to weaning and 200kg in the post weaningyearling periods.
The number of observations per characteristic, as well as their respective averages, standard deviations, and minimum and maximum values are shown in table 1.
Two-character analyzes were performed to estimate the (co)variance components and genetic parameters of the MW character, with the birth weight (BW), weight gains from birth to weaning (WG) and after weaning (YG), and final weight (MW; in kg) characteristics, conformation (WC), finishing precocity (WP), musculature (WM) scores at weaning and conformation (YC), finishing precocity (YP), musculature (YM) scores at yearling, and final index (INDF).
Scores for conformation (C), finishing precocity (P), and musculature (M) scores (1-5 range) were individually assigned to each animal, being related to the management group, and the highest notes indicate a stronger presence of the characteristic, as described by SEVERO (1994) .
Animals were selected based on an index composed by the D160, WC, WP, WM, D240, YC, YP, and YM characteristics, scrotal circumference (SC), and D160 and D240 are the numbers of days to gain 160kg from birth to weaning and 240kg after weaning, respectively.
Herd, weighing year and season, and management group formed the contemporary groups (CGs) for the MW character. For other characteristics, the CGs were formed by animals of the same herd, birth year and season, sex, and management group.
The percentage weightings applicable on the standard expected progeny differences ( For data analysis, a two-character animal model was employed (SHAEFFER, 2011), which is described by the equation: classification vector for CG fixed effects on characteristics BW, WG, WC, WP, WM, YG, YC, YP, YM, and MW, and calf and cow ages linear and quadratic co variables; a i = direct additive genetic effect vector for character i (i=1,2); m i = maternal additive genetic effect vector for character i; p i = maternal permanent environmental effect vector for character i; and e i = random residual effect vector for characters i, X i , Z i , W i , S i are incidence matrices relating the character i observations to the fixed, direct genetic, maternal genetic, and maternal permanent environmental effects, respectively. The maternal additive genetic and maternal permanent environmental effects were not considered in the statistical model for MW.
The direct additive genetic (σ a 2 ) maternal additive genetic (σ m 2 ), maternal permanent environmental (σ p 2 ),and residual (σ e 2 ) variance estimates were expressed as phenotypic variance proportions (σ t 2 ), and σ t 2 = σ a 2 + σ m 2 + σ am + σ p 2 + σ e 2 . 
The genetic trends for MW, WG, WC, WP, WM, YG, YC, YP, YM, BW, and MW were calculated by regression for the mean genetic (EPD x 2) value of cows as a function of birth year, weighing by the number of observations that generated each mean value. The Statistical Analysis System (SAS, v. 6) program (REG procedure) was used. The genetic values used were obtained in a two-character analysis of MW and the characteristics WG, WC, WP, WM, YG, YC, YP, YM, BW, and MW, by means using the digital mockup (DMU) software package, for analysis of multivariate mixed models (MADSEN et al., 2006) .
RESULTS AND DISCUSSION
Results obtained in the period 1990-2007 are shown in table 2 and figure 1. They indicated a null genetic trend for PV of 0.02718kgyear -1 , which represents a genetic trend of 0.0065% year -1 . For birth weight (BW), the genetic trend observed in the study population was negative (-20g year -1 ) and its effect was significant (P<0.0001), representing -0.0650%/year (Table 2 ). This value is lower than that f reported by other authors (FERRAZ FILHO, 1997; VAN MELIS et The weighting factors of characteristics included in index calculation were defined for a base equal to 10, i.e., as if each animal was evaluated by 10 characteristics measured in their progenies. Thus, index 10 indicates that, on average, the animal is superior by one EPD standard deviation in every characteristic integrating the index.
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al., 2001), who estimated positive values of 80 and 70g year -1 , respectively. This indicated that selection for growth characteristics in the herd is not promoting an increase in birth weight, which it is desirable as high birth weights result in birth difficulties, longer anestrus period, and increase in cost of labor. WEBER et al. (2009) studied the Angus cattle and estimated a genetic trend of 17.5g year -1 for BW in the study population. This indicated a small genetic progress in the period studied and its effect was significant (P<0.0001), representing 0.0527% of the phenotypic average, although the increase in weight was low.
Regarding WG, YG, and MW growth characteristics, the annual increases were 0.08652, 0.11377, and 0.11276kg year -1 , respectively, which Table 2 -Direct heritability (h 2 ), annual genetic trend (GT) expressed in the character unit (GT/year) and relative to the phenotypic mean (GT%/year), significance (Pr>t) and determination coefficient (R²) of the live weight (MW), weight gain from birth to weaning (WG), weight gain after weaning (YG), conformation (WC), finishing precocity (WP), and musculature (WM) at weaning, conformation (YC), finishing precocity (YP), and musculature (YM) yearling, birth weight (BW) and yearling weight MW) characteristics. , which reaches a cumulative value of about 2kg in the period studied. These values are lower than those obtained by LAUREANO et al. (2011) , who reported a trend of 0.219kg year -1 , corresponding to an annual increase of 0.08% (or 5kg) in genetic change in the study period. In figure 2 , a trend for stabilization can be observed in the MW genetic values since 2001, which could be attributed to an increased use of moderatesize (and weight) bulls in the program.
Characteristics
Genetic trends estimated for weight gains from birth to weaning (WG) and from weaning to yearling (YG) and yearling weight (MW) showed favorable values. These characteristics are not included in the selection index, but they are positively correlated with D160 and D240. In the present study, the correlations between EPD in weight gain (GS and YG) and days to reach certain weights (D160 and D240) were greater than 90% (data not shown).
Genetic trends were estimated (Table 2 ) for conformation (WC; 0.00707), finishing precocity (WP; 0.01149), and musculature (WM; 0.01087) at weaning in terms of score units per year. They represent annual genetic gains relative to phenotypic means (0.2310, 0.3624, and 0.3623%, respectively), indicating genetic progress in the selection by visual evaluation scores. FORNI et al. (2007) also reported conformation (0.013), precocity (0.022), and musculature (0.018) gains for Nellore cattle. They represent an increase (0.42, 0.67, and 0.60% per year respectively) relative to the phenotypic average and; are therefore, superior to those observed in the present study. Both cases indicate that genetic improvement of characteristics evaluated with visual scores is possible, and use of selection indices can contribute to genetic gain of greater expression.
Genetic trends for conformation (YC), finishing precocity (YP), and musculature (YM) at yearling are shown in table 2. During the study period, genetic gains were observed in score units for the YC (0.00990), YP (0.01496), and YM (0.01457) characteristics, corresponding to 0.3256, 0.517 and 0.5041% per year, respectively. These values are higher than those reported by VAN MELIS et al. (2003) in agreement to the heritability estimates, which were higher for visual scores.
CONCLUSION
Genetic trends for growth characteristics and visual scores indicated that a genetic progress has occurred in the herd during the evaluation period. Conversely, the genetic trend for birth weight was slightly negative and for cows adult weight was zero. These results indicated that the selection criteria used in this study were effective in the sense of improving animal performance, without significantly altering the birth and adult weights.
